Background: Music performance anxiety (MPA) is characterised by fears related to performing music. It may result in damages to personal life and professional career, so treatment and prevention are very important. Objective: To undertake a systematic literature review on the effectiveness/efficacy of MPA interventions and to integrate these findings to those in the literature reviewed previously. Methods: We used PubMed, PsycINFO and SciELO databases and keywords music*, performance anxiety, treatment, therapy and intervention and manual research. We selected articles published between October-2002/July-2016. Results: Out of 97 articles, 23 were reviewed. Sixteen studies presented inter-group experimental design, and seven presented pre-post experimental design. The intervention modalities reviewed were cognitive behavioural therapy (CBT), virtual reality exposure, biofeedback, yoga, meditation, music therapy and the Alexander technique. Although the interventions presented some indicators of efficacy in the MPA outcomes and improvement in performance quality, important methodological limitations were observed: low number of individuals and non-specific criteria for their inclusion/exclusion. This reinforces previous findings regarding methodological fragilities associated with this context. Discussion: CBT is the most frequently studied modality and with the greatest number of effectiveness indicators. The remaining modalities indicate tendencies in positive outcomes that require further and efficient investigation in more rigorous studies with greater methodological control.
Introduction
Music performance anxiety (MPA) is considered a subtype of social anxiety disorder. It is typified by the presence of specific fears related to performing music 1 , and it can be related to both solo and group presentations, as well as to any instrument, including singing 2-4 MPA can impact not only the performance itself but also the musician's career and quality of life 5, 6 therefore, representing a condition that requires the attention of clinicians in its recognition and treatment.
Although MPA has been a part of the human experience for a long time, it was not until the 1970s that medical and psychological treatment and intervention-related research started being conducted. Among these treatments and interventions, behavioural and cognitive behavioural therapies, pharmacological interventions (mainly beta blockers), biofeedback, meditation and music therapy all stand out. There has been a focus on adult musicians, as observed by two previous literature reviews, one of which was systematic 7 and the other was non-systematic 8 .
The results of these reviews denote some evidence of effectiveness. When behavioural and cognitive behavioural therapies were considered, a reduction in MPA and improvement in music performance quality was found 7 . Combined interventions, such as cognitive behavioural therapy associated with biofeedback and progressive muscle relaxation, were also found to have positive effects on decreasing MPA, as did the use of beta blockers 7, 8 .
According to Kenny 7 , an important factor to consider is the methodological fragility of the studies carried out in this context, particularly in terms of the low number of participants and of experimental inter-group crossover studies, the lack of rigour in the methods used and the non-standardisation of the instruments utilised in outcome assessment.
The aforementioned reviews concluded that this field has yet to be explored through new research, which should focus on the methodological refinements necessary in order to create stronger evidence on the efficacy of MPA-related treatments.
It is known that a) the results on the effectiveness of different interventions presented thus far have been inconclusive; b) the reviews published till date 7, 8 did not include studies that assess children and adolescents (which seems important, as MPA may begin in infancy or adolescence, and as early interventions in this group may prevent suffering and negative effects on their musical careers as adults); and c) new studies are still being published. Given these factors, we propose this present study, the aim of which is to undertake a systematic literature review seeking a) to assess the efficacy and effectiveness of MPA treatments/interventions in children, adolescents and adults and b) to integrate the current findings into the body of knowledge from the previously reviewed literature.
Material and methods
This study was carried out in accordance with the guidelines set in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 9 and in the Cochrane Handbook for Systematic Reviews of Interventions 10 . A systematic search was performed in the PsycINFO, PubMed and SciELO electronic databases, using the following keywords: (Music* Performance Anxiety) and (treatment or therapy or intervention). Articles published from October 2002 (the date of the latest article included in the systematic literature review conducted by Kenny in 2005 7 onwards were included, wherein the last search was performed in July 2016. The article inclusion and exclusion process followed the criteria shown in Figure 1 .
As shown in Figure 1 , 97 articles were found. After applying the inclusion and exclusion criteria, 19 articles were selected, which were independently evaluated in terms of their relevance by two Books, book chapters, dissertations/theses, literature reviews and theoretical studies on general aspects of APM (n = 23)
Aspects clinical, diagnostics, occupational, etiological and of prevalence of APM (n = 12) Proposition and validation of instruments for assessing APM (n = 3)
Other variables associated to the musical performance (pain/injuries, educational, personality, musical technique) (n = 13) Systematic reviews of literature (n = 2)
Other types of performance than musical (n = 5)
Music as a therapeutic resource (n = 16) Not related to the musical performance (n = 4)
Total n = 23
Studies carried out with humans beings, of both genders, without age limit 
Results
Of the 23 studies analysed, most were conducted in the United States (n = 11) and in Australia (n = 4). The intervention modalities studied by the articles were, in descending order: cognitive behavioural therapy (n = 6), yoga (n = 4), meditation (n = 4), virtual reality exposure (n = 3), biofeedback (n = 3), music therapy (n = 2) and the Alexander technique (n = 1). It was found that none of the studies assessed combined interventions pertaining to different modalities and that the interventions assessed were not standardised in terms of duration, session frequency or technique utilised.
Concerning design, in accordance with the inclusion criteria adopted, all of the studies were clinical (experimental). Out of these studies, most (n = 16) employed the intergroup modality (case control), and less than half were randomised (n = 7). The remainder (n = 7) had a pre-experimental design (pre-and post-intervention assessment) with a single group.
The samples were composed of varying numbers of subjects, with a minimum of four and a maximum of 162 (experimental group: mean 21.8 and median 14; control group: mean 19.9 and median 9).
Most of the studies used both genders in their clinical samplings (n = 14); five studied only adolescents, and one studied only children. The remainder focused on young adults.
Most of the subjects had been recruited in music schools and courses, and most of them were music students (n = 19). No study assessed interventions using exclusively professional musicians. It was noted that the musical instruments played by the musicians varied, with a predominance of the piano (approximately 176 subjects), followed by wind instruments (approximately 119 subjects) and string instruments (approximately 103 subjects).
Few studies were clear as to the criteria adopted for the inclusion and exclusion of subjects (n = 2). Similarly, many studies failed to consider the level of MPA demonstrated by the subjects (whether pathological or considered within an acceptable level of normality).
In the 16 studies with an inter-group experimental design, the control groups were, in general, quite consistent with the sociodemographic characteristics of the experimental group in question, though, as mentioned, these studies often did not monitor the extent of MPA as a variable. The subjects in the control group were recruited from the same locations as those in the experimental groups, meaning they were also music students.
This information can be viewed in Table 1 . The effectiveness of the interventions analysed was also considered. The results are summarised in Tables 2 and 3 . This data can also be seen in more detail in the Supplementary Material.
The effectiveness of cognitive behavioural therapy ( Table 2 ) was evaluated based on 10 different outcomes. In two studies, a decrease in MPA was found, as were improvements in performance (N = 2), self-efficacy (N = 2) and self-confidence (N = 2), with effect size evaluated as medium-very large. It is important to indicate that one of the studies which showed a decrease in MPA was conducted on adolescents 16 . However, these findings are not unanimous among the studies, as around half did not find changes to these variables following the cognitive behavioural therapy intervention. This evidence was found to be more present in pre-experimental studies (pre-and post-intervention). It was also found that there was a relative variability in the instruments utilised to assess the different outcomes.
Virtual reality exposure was also considered. Table 2 shows that the main positive results point to decreases in MPA, discomfort, confidence and heart rate; however, these outcomes were evaluated in three different studies [28] [29] [30] with a pre-experimental design and a restricted number of subjects. These results, despite showing robust effects sizes, do not allow conclusions, only point to possible trends.
When the biofeedback intervention was considered, no alterations were found in the outcomes for subjective anxiety, whether general or performance-related (Table 2 ). Two experimental-type studies 21, 22 showed improvements in different neurophysiological variables. Yoga was also used as an intervention technique. Table 3 shows that, unlike the others, this group of studies tended to use the same instruments to evaluate outcomes, a factor which is considered positive. Although they all reported improved MPA indicators in one way or another, only two of the experimental studies 17, 20 truly presented efficacy indicators on this level (one of these studies was conducted on adolescents), with medium effects sizes. There was no evidence of changes to the indicators of general mood, stress, disposition, sleep or musculoskeletal disorders except in one study 20 , in which the severity levels of these disorders decreased. However the effect size is little (d = 0.02).
Meditation was also used as an intervention. Table 3 shows that limited evidence on effectiveness was found, with the exception of MPA and heart rate outcomes, in which positive alterations were found in isolated form in the studies 24, 25, 27 . It is important to note that the study 27 involved adolescents and, though experimental, had quite a small sample size (n < 19). Table 3 also shows that with regards to music therapy, the only two studies which were assessed reported positive evidence only in terms of the decrease in state anxiety (effect size: 0.72-1.14). Concerning the remaining variables, Kim's study 32 indicates improved MPA, stress and tension; however, it was a pre-experimental study which only assessed 20 subjects.
Finally, it is important to note that only one study evaluated the Alexander technique. This study reported improvements in anxiety, physiological symptoms and musculoskeletal symptoms. The significance of these improvements was not assessed from a static perspective in this study.
In an attempt to integrate the findings of this current review with those from previous reviews, we have grouped together the different interventions and the main evidence on effectiveness by the outcome assessed. This data can be seen in Table 4 .
The principal intervention modality, which was found to produce positive results for the treatment of MPA in both the previous and current reviews, was behavioural and/or cognitive therapies. It is also important to note that the main effect shown was the reduction in MPA (10 out of 19 studies). The current review has also found evidence of a positive effect on this outcome, as well as on performance quality, self-efficacy and trait anxiety levels, an observation which supports the previous findings, with medium effects size. Nonetheless, it must be noted that the positive findings were not unanimous in any of the reviews, as some of the studies did not show favourable results.
The current review found that other intervention modalities have been attracting a greater interest from researchers, with some signs/ tendencies of effectiveness in MPA treatment. These interventions include yoga, virtual reality exposure, biofeedback and music therapy. It is in this way that new tendencies in interventions are revealed; these interventions need to be systematically assessed to determine their efficacy in the treatment of MPA. 
Discussion
The impact of MPA on musicians is a frequently referred topic in literature worldwide 5, 6, 34 as is the need for studies which assess ways to treat and minimise this type of anxiety 35 . Thus, a relatively low number of studies performed thus far have aimed to assess the effectiveness of interventions to combat MPA, particularly if one considers the diversity of interventions and outcomes analysed and the limited number of subjects exposed to the interventions. This is strongly reflected in the quality and level of evidence observed and compiled by the reviews. It is also important to point out that different fields of research outside health/medicine are increasingly considering this topic. These new approaches deserve attention, since MPA isa largely pathological condition associated with anxiety disorders. In the same vein, it is important to note that, to our knowledge, no study has been developed over the last 13 years with the aim of testing psychotropic drugs for MPA treatment.
Most of the studies have been published in periodicals in the music field or in the form of theses and dissertations, and that does not always guarantee a critical peer review. Furthermore, it is worth mentioning that the studies analysed continue to present important methodological weaknesses, as was mentioned by the previous reviews 7, 8 .
Thus, a large portion of the evidence presented herein requires careful interpretation, as it is not associated with experimental studies with inter-group comparisons. It is also important to note that most of the studies offer no information on the MPA levels experienced by the subjects, especially whether these levels were pathological. This information is essential for coming to conclusions on the success of the interventions analysed. Further limitations at this level are the low number of subjects studied, samples restricted mainly to young adults and music students, the lack of or failure to use subject randomisation, the lack of standardisation in the techniques used and in the duration of each intervention, the use of some non-validated instruments for outcome assessment and the presence of descriptive and non-statistical analyses of the results.
Another point to be considered involves the wide variety of instruments used to gauge the same outcome variables. An attempt to standardise the instruments used may be promising in that it will aid in the comparison of the evidence found, particularly in cases of meta-analyses.
Once these important methodological considerations are applied, one is able to focus on specific results regarding the interventions, which include more traditional and well-established interventions for different anxiety disorders, such as the cognitive behavioural therapy 36 and virtual reality exposure 37 , as well as interventions that have not been fully endorsed in the literature for use in health care, such as meditation, music therapy, biofeedback, yoga and the Alexander technique.
With respect to the cognitive behavioural interventions, the results from the studies analysed partially support the positive findings previously indicated by earlier reviews, particularly in terms of the reductionsin MPA and trait anxiety rates and improvements in performance quality and self-efficacy.
Cognitive behavioural interventions are psychotherapy modalities comprising different cognitive restructuring techniques which aim to alter thought patterns which are considered dysfunctional 38 . These thought patterns are common to individuals with anxiety 39 and are particularly common among musicians with MPA 6 . Another aim of these interventions is to improve social and assertiveness abilities, which are usually limited in these clinical groups 40 . Other resources are also used, such as mental rehearsal techniques and strategies for anxiety coping and relaxation, which favour management and better control over anxiety symptoms. Such interventions are recognised as one of the gold standards for anxiety disorder treatment 41 .
Considering the fact that MPA is a subtype of social anxiety disorder 1 , the findings on this specific condition are backed by this wider context. However, when the three reviews on the topic were compared, what stands out is that the new studies are more contradictory in their findings; they lack evidence on this intervention in 50% of the results. A possible explanation for this discrepancy maybe based on the sample makeup of the studies: the studies are not clear on the criteria for subject inclusion and exclusion and the extent of MPA experienced, especially because every individual, without exception, was recruited from music learning/education centres and not in psychiatric and mental health specialised services. It is assumed that the response of symptomatic subjects to the interventions may differ from that of individuals who present 'normal' levels of MPA, which is considered common in the music profession. Two other points that may also explain this divergence is the technique utilised for each study, as well as the diversity in the number of sessions [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
The use of virtual reality exposure for treating MPA has resulted in positive outcome tendencies, including reduced MPA, an improvement in self-confidence and decreases in discomfort and heart rate, although only one experimental study with inter-group design has been undertaken with this type of intervention. Considering the fact that virtual reality offers a safe and non-evaluative environment for the confrontation, training and management of anxious experiences, its use for this specific group may, in fact, be promising, especially because it involves habituation and desensitisation processes. Previous studies 37, 42 also indicate positive results with the use of this intervention modality for other phobic-anxious disorders. Therefore, virtual reality is considered an intervention modality which requires studies with a greater methodological refinement and a larger sampling number so that its effectiveness may be proven.
Regarding the use of yoga, its relative efficacy for emotional symptoms has been studied in other contexts involving clinical aspects such as on cancer patients 43 , with chronic obstructive pulmonary disease 44 , and on cases of arterial hypertension 45 . It has also been used in studies involving psychiatric aspects, such as post-partum depression 46 and anxiety disorders 47 . The results of these studies are promising and suggest positive effects on mental and physical awareness and wellbeing 43 as well as increases in lung capacity 44 significant decreases in systolic and diastolic blood pressure in hypertensive patients, decreases in depression and anxiety-related symptoms 46 and decreases in anxiety levels 47 . Despite the aforementioned methodological limitations, the results on MPA management are favourable. It is possible that aspects such as breathing training and meditation techniques are related to the effects observed on the anxiety symptoms, which deserve more refined investigation.
Regarding the findings on meditation, the results tend to reflect a decrease in MPA but are still quite weak and limited. Similar to yoga, meditation, which is often part of the yoga intervention, has been gaining ground in the field of mental health. This is especially true for mindfulness meditation 48 . For example, this intervention has had positive results in ruminations, which are repetitive thoughts on negative emotional experiences and worries in patients with anxiety and depression 49 . Positive results were also found regarding levels of anxiety and depression among cancer patients 50 .
Meanwhile, the two studies that assessed the effectiveness of music therapy showed that this intervention modality may lead to decreases in MPA and stress symptoms, but these results still lack new studies with a greater methodological refinement. It is believed that the effectiveness of this intervention modality is associated with the techniques used, which include breathing exercises, improvisation and relaxation, as well as musical stimuli which may induce physical and emotional changes 51 . The effects of music therapy for the reduction of anxiety and depression symptoms are also being investigated in individuals with other medical conditions, such as Alzheimer's 52 and terminal illnesses 53 .
Studies on biofeedback have shown that this technique is being tested as a treatment for other psychiatric conditions, such as anxiety disorders, depression, eating disorders and schizophrenia 54 . This is a method in which instrumentals are used with a focus on the processes of muscle relaxation, breathing techniques, awareness techniques and cognitive aspects, all of which result in easing the body's self-regulatory process 55 . Such aspects of biofeedback may be related to the alterations observed in the different physiological parameters analysed in the studies 21, 22 . However, the findings are still quite speculative and do not allow for greater conclusions.
It has been observed that studies involving the Alexander technique continue to be conducted as of late; however, they have been focused on the outcome variables associated with musculoskeletal conditions because the technique aims to release muscular tension and to re-educate unbeneficial movement patterns 56 . Despite signalling evidence of effectiveness for treating MPA, the study analysed herein presents important limitations as it has not been analysed statistically.
Finally, it is worth noting that, regardless of the intervention modality utilised, studies involving children and adolescents are necessary since the number of studies for this age group are quite limited. This fact reflects a well-known bias in the studies on social and performance anxiety, which is linked to the absence of early attention, diagnosis and treatment of the symptoms because they are considered common or of little relevance 57 .
This perception is stronger in the musical contexts experiencing apprehension and anxiety when facing performances is considered a part of a musician's routine. This prevents the recognition of its seriousness and the damages associated with MPA. Thus, diagnosis and, more importantly, interventions for musicians at early ages can prevent them from starting a career in music with the disadvantage brought by managing the symptoms of a clinical condition.
Few studies are based on professional musicians, perhaps due to the difficulty involved in recruiting them for experimental studies. Nonetheless, it is believed that this more select group (relative to music students) deserves special and specific attention, as many of them end up creating their own coping strategies, which often include the indiscriminate use of drugs with no medical supervision 58 .
Conclusions
Research on the treatment and intervention of MPA has been a focus for researchers in the last decade; however, a limited number of studies have been performed outside the medical/health care fields. The number of interventions and outcome variables analysed is extensive, and the positive results are notably centred around a decrease in states of anxiety. Among the interventions analysed, CBT still offers greater evidence of effectiveness. However, due to the many methodological weaknesses and the limited number of studies on a single intervention and outcome, the results require careful interpretation and do not allow for conclusions regarding intervention efficacy.
These aspects have been pointed 7 and are still an important limitation for the field and support her statements that this body of knowledge is still inconsistent, inconclusive and methodologically fragile. 
